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Resolving Excitation Emission Matrix Spectroscopy of Estuarine CDOM with

Parallel Factor Analysis and Its Application in Organic Pollution Monitoring

GUO Wei-dong, HUANG Jian-ping, HONG Hua-sheng,XU Jing, DENG Xun
(Joint Key Laboratory of Coastal Study( XMU & FJIO), Xiamen University , Xiamen 361005, China)

Abstract: The distribution and estuarine behavior of fluorescent components of chromophoric dissolved organic matter (CDOM) from
Jiulong Estuary were determined by fluorescence excitation emission matrix spectroscopy ( EEMs) combined with parallel factor analysis
(PARAFAC). The feasibility of these components as tracers for organic pollution in -estuarine environments was also evaluated. Four
separate fluorescent components were identified by PARAFAC, including three humic-like components ( Cl: 240, 310/382 nm; C2.
230, 250, 340/422 nm; C4: 260, 390/482 nm) and one protein-like components (C3; 225, 275/342 nm). These results indicated
that UV humic-like peak A area designated by traditional “peak-picking method” was not a single peak but actually a combination of
several fluorescent components, and it also had inherent links to so-called marine humic-like peak M or terrestrial humic-like peak C.
Component C2 which include peak M decreased with increase of salinity in Jiulong Estuary, demonstrating that peak M can not be
thought as the specific indicator of the “marine” humic-like component. Two humic-like components C1 and C2 showed additional
behavior in the turbidity maximum region (salinity <6) and then conservative mixing behavior for the rest estuarine region, while
humic-like components C4 showed conservative mixing behavior for the whole estuarine region. However, the protein-like component
C3 showed nonconservative mixing behavior, suggesting it had autochthonous estuarine origin. EEMs-PARAFAC can provide
fluorescent fingerprint to differentiate the DOM features for three tributaries of Jiulong River. The observed linear relationships between
humic-like components and absorption coefficient a(280) with chemical oxygen demand (COD) and biological oxygen demand( BOD,)
suggest that the optical properties of CDOM may provide a fast in-situ way to monitor the variation of the degree of organic pollution in
estuarine environments.

Key words: chromophoric dissolved organic matter ( CDOM) ; excitation-emission matrix spectroscopy ( EEMs); parallel factor
analysis (PARAFAC) ; estuarine behavior; organic pollution; Jiulong Estuary
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Table 1 Fl p

ts of CDOM from Jiulong River Estuary

whds BABRRHBKE/E,/om R

XMP WAL E,/E,,/am

Cl1 240,310/382
c2 230,250,340/422
a3 225,275/342

c4 260, 390/482 KRB R

EEEBER. G AME
KEABARE, X A.CH
AefRER, Q% R.TH

<250, 305/412[% ; <260, 325/385('%)
<250,360/440'%) ;345/433(1%)

280/3441[%1 ;280/3181'%

<250, 385/504%1 ;260, 370/490!") ;275 | 390,479

#1 4 C1 (240, 310/382 nm) , C2 (230, 250,
340/422 nm) ,C4 (260, 390/482 nm) J& FREH K
FWIH 4. C1(240, 310/382 nm) T ERBL T E KL
JOB 98 TR 9 9 6 B, 2 b 2407382 nm {7 T MY
A MEX I, T 3107382 nm MEXTR FA5 G500 M o, 3
AR T ¥ Bk I & 8 7| 4 43 5 C2 (230, 250,
340/422 nm) () & S8 8¢ C1 ¥, 3 230,250/
422 nm XA FIE G R0 A X3, i 340/422 nm
WEXT R FAE 400 C M, Bl R R T B st ok 3 40 %
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WK,

C4(260,390/482 nm) RBL T K KRR F 1
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X i, 7 390/482 nm ¥ 51545 C L KB MR
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HEWPBATEMNE S EEEANEET.
Coble %&'" > 5t R 5 ML 4%, ad £ 26 U R 1L O F
e G iy F itk T B 69 CDOM BF3Eh , R R A K
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N HH 5 2( <250, 385/504 nm) RAEMEL, B 5
Cory 251V 4 1 #9 B b 3F JR £ MR 26 (SQ1) E M, M6
S, B & Ise B IRE T B A4 4 (275, 3907479
nm)["].

#43 C3(225, 275/342 nm) BB M A EH K
A, MR/ EFBKS 6 E MR IKRKEE
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AEmEEREAEARAS; = EPHERX B EMA
YEKWER, ZXBENZHFEYELREEXS
BoK# , XSBEE 24 AARAXREARA S N—
A/PNE{E, B Ise iR BRI, RUHEDGE
KSBPHEHREE A RECHEE.
3.3 ABRITARFEXH DOM #E £ RN ERE
AWEDFERNLEMARFEZIRBAZNO
X, WHAMEMOBERES —FB/MBREA LR
WIRTE R 803 km’ ,AEF KB R & 82.30 /2 m’, 4
o B AN W3R B9 T0% ; 76 I IR 3 964 km® 4R 1
BRRR36.8 2 m’ , 4 BRI 30% . WE 17
W,AL AR T SOL, M0 A3 S hAA R 54 R
LHL. Al R JEEHRKERERa(280) .3
#45 Cl.C2.C3HMAB R/ FILER K EHEH A3,
Ad Z 0L BEYSHL,CA g | —5%, BN RBERE
BEAMORHELHRELZ L, ZUNAREAD
¥ O X CDOM 3% 64 M 4% E AR FAL .. o4,
ZEBKEARZTH, FRESFORXIZICH A6 ¥AL
RICH > LBE R , X L #R R . # F§ EEM-PARAFAC
n) LA AW O X MR B 2 5 DOM i ¥ & i £
A B R BE X 4
WAWNDOXAARNKPEBEESLKEAR
KEHASHEFERRER TR, HRERNERD
ARAR. St RN SEE K&,
SBEENRB L ErRERNOEWMSER, I

BRIBAEERD E, R AP H %55, KL EsH X
S 3 AR A, A B R 4 R X LU e B 4 b B FF R
FERHKEAR, SRLBEIHEARLYRES
BEHRLE SERRRIHERTKPAER
BERAASNEREGTILER.

B—HE,ARTHEREANE T RENE
WK, TETREESKORASHERT I
FIKPENERYSBAR, AW RATHERA
RANGRBENRBORMAS GG EENAR.
3.4 WORXAHEREENIOEHTRKSERE

CDOM Hy3% % 5 Rt £ ¥ 5 COD,BOD, Z[H
MHELEFREAARLSHRES 7 EERR
BIFF EEMs-PARAFAC #47¥ K9 A 4R 5,
BEHHEEEENBLREBERHXROTR. 83
Y 7K B B R R 5 B 43 T B A O 5B O IR X,
XFMXRAMENERZHEE L. ABRMHTT 2009
E3~5 AEABILORBISEESRIFELSYES
PR 4 K 46 4 COD ¥ .27 4~ BOD, # 5 CDOM
A A S BRI R Ba(280) Z M MEKXR
(£2), AL R M 414 C1,C2.C4 5COD
ZEHBAERFHHELXRR MEBELRAS C3
5 COD e 2, oh, R R ¥ a(280) 5
COD kMM F BHEXRARKRAS R
a(280) AT fE R KW O X COD ¥ & & 1K 1
Jetn.

#£2 COD.BOD, 5334 C1,C2,C3.C4 BRIK KN (280) 2 @MHERXEXRY

Table 2 Cormrelations between COD,BOD; and fl

p ts C1,C2,C3,C4 and absorption coefficient a(280)

S Cl1 c2

Cc3 . Cc4 a(280)

COD(n =46) r=0.896 r=0.888
BOD;(n=27) r=0.787 r=0.841

r=0.641 r=0.876
r=0.592 r=0.773

r=0.893
r=0. 865

1)p 3% <0.01

BHRNH K a(280) 5 BOD, 2 [a] 4 #H % %
B EAR K COD, M C2 X a(280) 5 BOD, >
BRI B ¥ ,C1 f1 C4 k2 ,C3 BfK. E% BOD
FERBKGEPUTERAENLYINSE MM ORX
DOM iR AN LY ERBUEHARELEE
B4, B Ll CDOM e #2 %5 COD MM X MFT
BOD B AEEMEN. — AN KEFEFEARA
S5 RHEDRMEDHESHE X  BHEEE
155 BOD, MM XS BT, M5 KPHBFRR
B BT 0% e85 C3 5 BOD,
MHEXEREE, XS KETHBRAEIYA
X.BOD, REEM B KK T EBEBRAENYENY

BHEIYPESHTFEMEYELIBREGFIY
HER MABARASRERERSAILDTS
EYEHELNBBIEIYNSE, FRAIY
A RERSHNSEREABEREAESRASS
BOD Z iM% . S5 AR R, TRBEILY £
BEHEPEBRRER, PRV LB/, 5K

hRERRA DS BOD, B RELMEF.
CEFERMW,TUMARERE.ZHG
CDOM 36641438 (RU) BB AEB (m ") KR

FEH RO COD(mg/L) K BOD, (mg/L) KWL :

COD = 0.433 x a(280) -0.549

(n = 46,p <0.01) (1)
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COD = 5.138 x C2 +0.250

(n = 46,p < 0.01) (2)
BOD,; = 0.778 x a(280) - 2. 363
(n=27,p<0.01) 3)
BOD, = 8.782 x C2 - 0. 899
(n =27,p <0.01) (4)

ENBEMERES MESER BERFSE
BESOOCERNMERRERCWESER, IR
EXRESEFEPERE COOM £k, £ R F A5
RELREEXFR, RATREANERAINIE R
BEMLHAZLN, XMEEKEENERNER
RAEREABFTEENLAMNE.

4 &g

(1) M PARAFAC KRB HRFHE A IO
CDOM i 4 M3t 41 43 45 A%, , B 2% 3 78 IR 92 S 41 53
C1(240,310/382 nm) ,C2(230,250,340/422 nm) ,
C4(260,390/482 nm) R EBJEHHE X A4 C3
(225,275/342 nm).

(2) R IHEEING A XK (240 ~ 290/
380 ~480 nm) b5 b 3 JE—> B B TR L, TR
HETRAEASWER,FEHES M.CHRZAFEN
FERR. G M Cl 4454 R 0 X REh B ¥
ERBREES RACREIEERIAN M EHR
BB D9 B9 2 R IR I 6 A AR I .

(3) REILOKFENAS T 5N 3 M, KM 1
AERBHEEHS CL 0 C2, B EHRE <6 it &
RH—ERFEMT R, ZEEAORSIBPER
TN K2 GERWERTCHS C4, EER
MHORGEBTHBERFIT N, WA I GHER
BEAREAAS C3, EEMOBEIBIERRF
T, FEESREHS TR S EAERLEXR
EFiEH.

(4) EEM-PARAFAC AUAI/R BN EILA R X
i DOM M fF4E, F HE AR RENLELIA
COD .BOD, %H L5 84K 7.
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